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ABSTRACT 


The growing media and pot size affects seedling growth and 
development. The aim of the study were to evaluate the effect of 
different pot size and soil mixing ratio on the seedling growth at 
FARC nursery. The experiment was laid out in a factorial (4 
speciesx3 pot sizex6 soil mixtures) RCBD with three replications. 
The results revealed that seedling growth performance were 
significantly (PS0.05) affected by pot size and soil mixture. The 
smaller pot size (8cm) had a significant effect on A. indica. However, 
medium pot (10cm) had significant effect on G.robusta. Large pot 
(12cm) significant effect on C.africana and M.stenopetala. The soil 
mixture had significant effect on A.indica, C.africana, M. stenopetala 
and G.robusta seedling growth. In the case of A.indica, and G.robusta 
grown in the smaller pot and medium pot were comparable with 
respect to many parameters. However, since the study area has 
shortage of rainfall using 10 cm pot would be advantageous. In the 
case of C.africana and Moringa the larger pot would be 
advantageous. Thus, using soil ratio of 6:3:2 followed by 5:2:1 for 
pot of 8 cm and a ratio of 3:2:1 and 4:2:1 for pot 10cm are found to 
be appropriate to grow seedling of A.indica, and G.robusta. However, 
in larger pot for C.africana and Moringa, the growing medium of 
3:2:1 gave the highest growth parameters. Therefore, further research 
should be directed towards study the effect of different substrates of 
high nutrients on pot along with a study on seedling survival after 
transplanting in the field. 
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Production of high-quality forest tree seedlings in 
nurseries is very important as far as tree nurseries are 
concerned for reversing the current degradation of 
natural forests. Nursery practices affect the vigor of 
seedlings and accordingly on the success of their 
transplantation in the field (Del Campo et al. 2010). 
The soil mixture can greatly influence both the vigour 
and the water status of the seedling through its effects 
on aeration, nutrition, and water-holding capacity of 
the root plug (Marfa et al. 2002). Soil mixture is the 
most important factor in the nursery environment. 
This is because, it is a plant's food; it physically 
supports a growing seedling and it is stores and 
supplies nutrients, water, and air to the root system 
(Poorter et al. 2012). The purpose of a potting media 
is to satisfy the needs for good seedling growth within 


the limited space of a polythene tube/container and to 
prepare it for successful transplanting into the field. 
The potting substrate is a plant's first food and its 
primary support is for growing seedlings, storing and 
supplying nutrients, water, and air to the root system 
as long as they are in the nursery (Mulugeta, 2014). 


In that sense, the quality of the potting medium is 
universally recognized as being one of the foundation 
stones upon which the successful growing of pot 
plants is built (Bunt, 1988). This implies that by 
careful selection, mixing, and handling of the 
components of the potting soil, once can provide the 
best possible growing conditions for the plants to 
survive after transplanting into the field. In the case of 
eastern African countries, few data are available on 
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the effects of growing medium and potting size on 
seedling growth and development parameters such as 
the number of leaves, root collar diameter, plant 
height, root length, root weight, and shoot (Mulugeta, 
2014). The ratio of soil to sand and compost varies 
from place to place and from species to species. Some 
Ethiopian government nurseries adopted ratios such 
as 3:1:1 during 1998. A mix containing soil, sand, and 
compost in the ratio of 2:1:1 is recommended as 
adequate for the healthy growth of the majority of 
species in Eritrea. One of the well-recognized 
problems with regard to growing plants in dry land 
areas is not only the harsh climatic conditions under 
which the plants are grown but also the limited 
information on how growing media and container size 
affects seedling growth and development of selected 
tree species along with the lack of locally 
standardized growing media for the production of 
high-quality seedlings. The larger-scale tree planting, 
which is becoming increasingly important in East 
Hararghe for both commercial as well as 
environmental reasons, requires healthy seedlings for 
success. A balanced soil substrate should be found 
prior to any field-planting program to ensure good 
root and shoot development for the planting stock, but 
appropriate soil mixtures for use were lacking. The 
available information about this study is scanty along 
with the lack of locally standardized growing media 
for the production of quality tree seedlings in the 
study area. Therefore, the present study was initiated 
to find out the effect of appropriate soil mixing ratio 
and pot size on seedling growth of selected tree 
species and the production of quality seedlings 
suitable for out planting in the study area. 


Objective 

> To evaluate the effect of different pot size and 
soil mixing ratio on the seedling growth 
performance and survival 


MATERIALS AND METHODS 

Description of study area: The study was conducted 
at FARC nursery for two years from 2021 to 2022. 
FARC nursery is /ocated in the eastern part of the 
country at about 554 km East of Addis Ababa and in 
Harar town. The geographical location of the study 
area is 9° 19’ 22”- 9° 24'42" N and 42° 06’ 30"-42° 
16' 24” Eas indicated in Figure 3. The annual rainfall 
ranging from 650 to 850 mm, the average annual 
rainfall being 750 mm. The mean annual maximum 
temperature is 31°C and monthly values range 
between 10.0°C and 31.0°C. 


42-40°= 42-430 420 


A 


Eth lopia 


SIN 92H 


9700 


gia0n 


QY0N 9 Y00N 


gyau'n 


East — zon 


Figure 1. Study area map (Harar) 


Potting mixture preparation and _ Seedling 
production: FARC nursery station. Local soil 
obtained top surface from the study area. The soil 
mixing ratio of local soil, compost, and sand soil was 
prepared by the different proportions/ratios and used 
as treatments. The tree seeds of A.indica, M.olifera, 
G.robusta, and C.africana species were collected 
from the mother tree around the study area. The 
seedlings of the experimental tree species were raised 
in polythene tubes at the nursery. 


Treatments and Experimental Design: The 
experiment has three factors; A full factorial (4 
species x 3 pot size x 6 soil mixtures) randomized 
complete block design (RCBD) with three 
replications. Soil mixing ratio=6 levels. Soil mixing 
ratio: SR1. 6 Local soil: 3 Compose/forest soil: 2 
Sandy soil (6:3:2), SR2. 3 Local soil: 2 
Compose/forest soil: 1 Sandy soil (3:2:1), SR3. 5 
Local soil: 2 Compose/forest soil: 1 Sandy soil 
(5:2:1), SR4. 4 Local soil: 2 Compose/forest soil: 1 
Sandy soil (4:2:1), SR5. 6 Local soil: 2 
Compose/forest soil: 2 Sandy soil (6:2:2) and SR6. 5 
Local soil: 2 Compose/forest soil: 2 Sandy soil 
(5:2:2). Plot size=3 levels (8cm, 10cm, 12cm). Tree 
species=4 levels (A.indica, M.olifera, G.robusta, and 
C. africana). Experimental Design: 6*3*4 factorial 
arrangement of treatments in a randomized complete 
block design replicated three times, 6*3*4*3 =216 
total treatment combinations were used in this study. 
Plot size =4m*4m (total size 16 m7). 


Data collected: Data on seedling growth and 
development parameters were collected at nursery site 
(seedlings and Sapling). Number of leaves per 
seedling, root collar diameter, plant height, shoot 
length, root length, percent survival (germination), 
and root to shoot ratio were assessed. 


Methods of Data analysis 


The collected data were statistically analyzed by 
using analysis of variance (Two- way ANOVA) to 
check any differences between the means. Data were 
then subjected to SAS univariate analysis of variance 
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for each parameter and Duncan multiple range tests 
were used to test significant differences. All data are 


RESULTS AND DISCUSSIONS 

Composite soil sample analysis: Results indicated that soil sample before planting belongs to the textural class 
sandy loam and has a slightly alkaline pH (7.73). Cation exchange capacity (14.04) and organic carbon (1.35) 
were medium rating (Tekalign, 1991). TN% (0.12) was low and the available P(11.75) was rated medium 
(London, 1991).Thus, the soil was appropriate for tree seedling growth and development (Brady and Weil, 
2010). 


Effect of different potting sizes on the seedling growth 

Effects of pot size on A. indica, C. africana, M. stenopetala and G. robusta seedlings. The result revealed that 
smaller pot size (8 cm) had significantly higher no. of leaves (p=0.039), seedling height (p=0.01), and 
germination percent (p=0.01), while large pot size (12 cm) had significantly higher root length and root to shoot 
ratio (p=0.04) for A. indica. For C. africana large pot size had significantly higher seedling height (p=0.01) and 
germination percent (p=0.01), for Moringa large pot size had significantly higher only germination percent 
(p=0.01). However, 10 cm pot size had significantly higher no. of leaves, root collar diameter (RCD), seedling 
height, shoot length, root length, germination and root to shoot ratio as compared to smaller (8 cm) pot size for 
G. robusta (p=0.03, 0.02, 0.01, 0.04, 0.04, and 0.03, respectively) (Table 1). 


represented as mean + standard error. Values are 
reported as significantly different (p <0.05). 


Table 1: Mean (SE+) growth values of tree seedlings influenced by different pot size by tree species at 
the nursery 


Pot size leeeee RCD Height Shoot Root Length Root/shoot | Germination 
and Trees ‘ (mm) (cm) Length(cm) (cm) ratio (%) 
Pot size for A. indica 
8 cm 2.59+1.07" | 0.8140.66° | 23.2643.46*| 0.3440.23 | 0.28+0.26° | 0.18+0.1° | 64.82+9.30* 
10cm | 1.04+1.07° | 1.59+0.66* | 17.88+3.46"| 0.84+0.23 | 0.49+0.26" | 0.22+0.1? | 51.85+9.30° 
12cm__| 1.71+1.07° |0.96+0.66° | 13.8243.46°| 0.45+0.23_ | 0.23+0.26" | 0.08+0.1° | 38.89+9.30° 
Pot size for C. africana 
8 cm 3.01+1.07 | 3.16+0.86 | 16.034+3.46"| 0.99+0.23 0.7340.26 | 0.43+0.1 | 90.29+9.30* 
10cm 4.11+1.07 | 3.6840.86 |21.7143.46"| _1.17+0.23 0.84+0.26 | 0.44+0.1 | 96.74+9.30° 
12cm 4.59+1.08 | 3.72+0.86 | 15.7543.46"| 1.01+0.23 0.6440.26 | 0.32+0.1 | 81.48+9.30° 
Pot size for Moringa 
8 cm 0.9341.07 | 7.41+0.86 | 41.5643.46 | 1.54+0.23 1.06+0.26 | 0.69+0.1 | 84.60+9.30° 
10cm 1.0441.07 | 6.3740.86 | 47.8943.46 | 1.78+0.23 1.70+0.26 | 0.44+0.1 | 94.47+9.30* 
12cm 0.9141.07 | 6.75+0.86 | 47.8943.46 | 1.34+0.23 1.08+0.26 | 0.6940.1 | 94.0749.30* 
Pot size for G. robusta 
8 cm 9.2741.07° | 2.62+0.86° | 18.294+3.46°| 0.82+0.23° | 0.74+0.26° | 0.49+0.1° | 74.07+9.30° 
10cm ___|11.56+1.07"| 5.04+0.867 | 28.844+3.46*| 1.98+0.23* | 1.35+0.26" | 0.57+40.1° | 83.3349.30* 
12cm__| 9.96+1.07° | 5.25+0.86" | 24.6743.46"| 1.17+0.23" | 0.86+0.26° | 0.45+0.1° | 83.33+9.30# 


Note CRD= root collar diameter 


Overall growth parameters were significantly higher in larger pots (10 cm) than in smaller pots (8 cm). Our 
results confirm that seedlings raised in large pots would be better developed and produced in a shorter time than 
seedlings raised in pots of smaller size. A similar study by Marriott et al., (2015) and Vaknin et al., (2009) 
showed that seedlings grown in larger containers generally grew more and produced the largest seedling. The 
higher root -to-shoot ratio tend to survive better, as relatively large root system supply the water requirements 
(West, 2006). The effect of pot sizes on seedling growth depends on the species type to be grown (Yadessa et 
al., 2001). 


Eeffect of different soil mixing ratio on the seedling growth 

Effects of growing media on A. indica, C. africana, M. stenopetala, and G. robusta seedlings. The potting 
mixture had a significant effect on A. indica seedling growth except for shoot length (p=0.46), root length 
(p=0.39) and root-to-shoot ratio (p=0.44), the potting mixture had a significant effect on C. africana seedling 
except for root length (p=0.53), root to shoot ratio (p=0.43) and germination (p=0.43), had a significant effect on 
M. stenopetala seedling except number of leaves (p=0.22), root collar diameter(p=0.22) and root to shoot ratio 
(p=0.43) and on G. robusta seedling except for height (p=0.49), root to shoot ratio (p=0.44) and germination 
(p=0.43). The mixing ratio of 6:3:2 and 3:2:1 had significantly higher growth parameters followed by the mixing 
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ratio of 5:2:2. However, the mixing ratio of 5:2:1 was the least with regard to growth measurements of A. indica 
while the mixing ratio of 3:2:1 had significantly higher growth parameters followed by mixing ratio of 6:3:2 on 
C. africana seedling. The mixing ratio of 6:3:2 and 3:2:1 had significantly higher growth parameters followed by 
the mixing ratio of 5:2:1 and 4:2:1. The mixing ratio of 4:2:1 was the least concerning growth measurements of 
M. stenopetala while the mixing ratio of 6:3:2 and 3:2:1 had significantly higher growth parameters on G. 
robusta seedlings (Table 2). This result indicated that nursery seedling growing medium has a profound effect on 
the quality of seedlings to be produced. Many previous works found the effect of growing media on the quality 
of seedling growth (Ibironke, 2016; Ugese, 2010). The better seedling performance in the potting media of 6:3:2 
and 3:2:1 could be due to the balanced additional nutrient supplement from the forest soil. 


Table 2: Mean (SD+) growth values of tree seedlings influenced by different soil mixtures at the 
nursery (interaction effects between species and soil mixtures) 


: 2 Shoot Root or 
Soil ratio leaves No. |RCD (mm) Height (cm) Length Length COI CE ASLO 
and Trees ratio (Cf) 

(cm) (cm) 
Soil ratio for A. indica 

6:3:2 4.1541.51* | 2.5941.21* | 26.7744.89? | 1.13+0.33 | 0.60+0.37 | 0.27+0.12 | 59.86+411.3? 

3:2:1 2.29+1.51% | 0.8641.21° | 17.95+4.897"| 0.62+0.33 | 0.32+0.37 | 0.12+0.12 | 51.85+11.3% 

5:2:1 2.29+1.51% | 0.4041.21° | 12.4944.89° | 0.33+40.33 | 0.16+0.37 | 0.15+0.12 | 40.74411.3*° 

4:2:1 0.9641.51° | 1.0441.21#| 21.1544.89* | 0.33+0.33 | 0.3140.37 | 0.2140.12 | 55.56+11.3” 

6:2:2 2.1541.51% | 1.3041.21") 11.3944.89° | 0.40+0.33 | 0.31+40.37 | 0.1740.12 | 37.06411.3° 

5:2:2 1.7841.51 | 1.5341.21*° | 22.9744.89? | 0.44+0.33 | 0.30+40.37 | 0.15+40.12 | 66.67+411.3? 
Soil ratio for C. Africana 

6:3:2 4.0441.512 | 4.7541.21* | 20.9944.89 | 1.25+0.337 | 0.96+0.37 | 0.5140.12 | 100.0411.3 

3:2:1 6.1141.51° | 4.7741.21% | 14.2444.89 | 1.62+40.33 | 0.86+40.37 | 0.3940.12 | 85.19+411.3 

5:2:1 4.26+1.517 |2.6141.217°| 18.3044.89 | 1.50+0.33? | 0.9340.37 | 0.5140.12 | 92.59411.3 

4:2:1 3.1541.51% | 1.7541.21° | 20.15+4.89 | 0.55+0.33° | 0.44+40.37 | 0.2740.12 | 92.59411.3 

6:2:2 2.7441.51° | 0.9141.21" | 16.1144.89 | 0.54+0.33° | 0.46+0.37 | 0.28+40.12 | 85.19411.3 

5:2:2 3.1141.51% |2.3341.21*) 17.1944.89 | 0.88+0.33° | 0.76+40.37 | 0.4140.12 | 85.48411.3 
Soil ratio for M. stenopetala 

6:3:2 1.0141.51 | 6.8141.21 |49.2444.897>| 1.52+0.33°>| 2.12+0.37? | 0.56+0.12 | 100.0+11.3? 

3:2:1 0.8341.51 | 5.3441.21 |41.7144.897| 1.3340.337>| 1.0840.377°| 0.5840.12 | 83.33411.3%° 

5:2:1 1.0141.51 | 5.7241.21 |47.0144.897°| 2.27+0.33? | 1.27+40.37°"| 0.6540.12 | 100.0+11.3? 

4:2:1 1.22+1.51 | 6.7541.21 | 55.49+4.89? | 1.7140.337°] 1.25+40.37°°| 0.7140.12 | 100.0411.3? 

6:2:2 0.7441.51 | 8.0941.21 | 37.3144.89° | 1.75+40.33*>| 1.2640.37°| 0.7040.12 | 62.96411.3° 

5:2:2 0.9641.51 | 5.964+1.21 |43.98+4.897>) 0.77+40.33° | 0.67+40.37° | 0.42+0.12 | 100.0+11.3? 
Soil ratio for G. robusta 

6:3:2 14.0141.51* | 5.224+1.217 | 22.424+4.89 | 1.9740.33? | 1.31+0.377 | 0.6340.12 | 74.07+11.3 

3:2:1 11.4141.51|4.9441.21%| 23.0144.89 | 1.54+0.33*>| 1.11+40.37? | 0.5740.12 | 74.07411.3 

5:2:1 9.854+1.51% |2.1141.21*°) 27.6644.89 |1.36+0.337°| 1.0140.37°°| 0.5140.12 | 96.30411.3 

4:2:1 8.9341.517° | 1.5241.21° | 22.26+4.89 | 1.08+0.33°>|0.8340.37*| 0.44+0.12 | 70.37411.3 

6:2:2 10.22+1.512°|}2.0141.21%| 24.9244.89 | 1.21+0.33*°|0.98+0.37*| 0.54+0.12 | 81.48+11.3 

5:2:2 7.174#1.51° |2.0341.21| 23.3244.89 | 0.78+0.33° | 0.64+40.37° | 0.36+0.12 | 85.19+411.3 


Note: CRD= root collar diameter, 


Interaction effect of different soil mixing ratio and pot size on the seedling growth 

Interaction effect of pot size and growing media on A. indica, C. africana, M. stenopetala and G. robusta 
seedlings significant. The current study showed a significant interaction effect among the all growth parameters 
except root length and root to shoot ratio in A. indica species. In smaller pot size of A. indica, C. africana, M. 
stenopetala and G. robusta higher seedling growth were recorded at the mixing ratio of 6:3:2 and at a ratio of 
3:2:1 and 5:2:1 respectively. However, in larger pot sizes a mixing ratio of 5:2:1 and 4:2:1 gave the highest 
growth parameters (Table 3). Similarly Yadessa and Bekere (2001) found higher shoot and root dry weight in 
larger pots of 10cm than in smaller pots of 8cm for Leucaena pallida. Besides pot size, Mulugeta (2014) found 
higher growth performance of the seedlings when a higher amount/part of compost was used in the nursery soil 
substrate. There was a differential response of the tree species to the difference in nursery soil mixture; that is, a 
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potting mixture with more farmyard manure was better for Eucalyptus camaldulensis (3 part local soil: 1 part 
sand: 2 part farmyard manure) than for Acacia. mearnsii, but with more sand for Acacia (Mulugeta, 2014). 


The application of organic manure in a substrate might provide nutrients and also improve the physicochemical 
properties of the substrate. Mustafa et al. 2016 also recorded the highest germination in treatments containing 
composts. Similarly, Gebre (2009) observed the best shoot size in lowland nurseries with the highest content 
(30%) of manure. The highest growth parameters in a 10 cm pot size could be due to the presence of high forest 
soil in the growing medium. Many previous works found the effect of soil media on the quality of seedling 
growth (Ugese, 2010). The better seedling performance in the potting media of 6:3:2 and 3:2:1 could be due to 


the balanced additional nutrient supplement from the compost/forest soil. 


Table 3: Mean (SD+) growth values of tree seedlings influenced by different soil mixtures and by pot 
size at the nursery 


Pot size, 
soil 
ratio, 


and tree 


No. of 
leaves 


RCD (mm) 


Height (cm) 


Shoot 


Root 


Length(cm) Length(cm) 


Root/shoot Germination 


ratio 


(%) 


species 
Pot size and soil ratio for A. indica 
8 cm 
6:3:2 3.564+2.62 | 1.98+2.98*° | 37.10+10.9* | 0.4040.82 | 0.37+40.91 | 0.31+0.29 | 88.894+24.03* 
3:21 3.5642.62 | 2.26+2.98a | 23.56+10.9 | 0.0740.82 | 0.05+40.91 | 0.01+40.29 | 55.56424.03” 
9:21 2.674+2.62 | 0.54+2.98° | 18.89+10.9" | 0.02+0.82 | 0.02+0.91 | 0.03+0.29 | 66.67+24.03” 
4:2:1 2.564+2.62 | 0.44+2.98° | 21.01410.9 | 0.5140.82 | 0.4740.91 | 0.30+40.29 | 55.56424.03” 
6:2:2 2.3342.62 | 0.14+2.98° | 9.670+10.9° | 0.5140.82 | 0.47+0.91 | 0.31+40.29 | 33.334+24.03° 
5:2:2 2.8942.62 | 2.23+42.98* | 29.36+10.9” | 0.6740.82 | 0.37+0.91 | 0.18+0.29 | 88.89+24.03" 
10 cm 
6:3:2 | 4.014+2.62* | 1.12+2.98 | 27.10+10.9* | 2.01+0.82? | 0.97+0.91 | 0.3740.29 | 66.67424.03" 
3:2:1 | 3.0142.62* | 2.4242.98* | 21.84+10.9” | 0.8740.82” | 0.51+0.91 | 0.19+0.29 | 66.674+24.03* 
5:2:1 | 4.014+2.62* | 0.5142.98° | 9.934+10.9% | 1.01+0.82* | 0.51+0.91 | 0.1740.29 | 33.33+24.03° 
4:2:1 | 2.224+2.62% | 2.134+2.987 | 28.67410.9* | 0.48+0.82 | 0.47+0.91 | 0.33+0.29 | 66.67424.03? 
6:2:2 | 1.22+2.62° | 0.06+2.98° | 4.67+10.9° | 0.02+0.82° | 0.04+0.91 | 0.01+40.29 | 22.22+24.03° 
5:2:2 | 1.89+2.62° | 2.374+2.98* | 23.44410.9* | 0.6740.82* | 0.53+0.91 | 0.27+0.29 | 55.56+24.03% 
12 cm 
6:3:2 1.13+2.62* | 1.674+2.98* | 16.11+10.9 | 1.01+0.82* | 0.47+40.91 | 0.16+0.29 | 22.22+24.03 
3:2:1 | 0.74+2.62° | 0.1642.98° | 8.444+10.9 | 1.014+0.82° | 0.47+0.91 | 0.16+0.29 | 33.33424.03 
52:1 1.01+2.62* | 0.16+2.98° | 8.674+10.9 | 0.01+0.82° | 0.0140.91 | 0.06+0.29 | 22.22+24.03 
4:2:1 1.01+2.62* | 0.06+2.98° | 13.78+10.9 | 0.01+0.82° | 0.03+0.91 | 0.02+0.29 | 44.45+24.03 
6:2:2 | 0.67+2.62° | 2.77+2.98* | 19.83410.9 | 0.71+0.82° | 0.47+0.91 | 0.224+0.29 | 55.56+24.03 
5:2:2 | 0.87+2.62° | 0.02+2.98° | 16.12+10.9 | 0.01+0.82° | 0.22+0.91 | 0.0140.29 | 55.56+24.03 
Pot size and soil ratio for C. Africana 
8 cm 
6:3:2 | 3.56+1.07° | 4.87+2.98% | 22.67411.9" | 1.17+0.82*° | 0.97+0.91* | 0.56+0.3°" | 100.0+24.7* 
3:2:1 | 6.56+1.07" | 7.4242.98* | 19.62+11.9° | 1.33+0.82”° | 0.80+0.91* | 0.40+0.3° | 88.89+24.7° 
5:2:1 | 5.67+1.07* | 3.3942.98° | 17.67411.9% | 1.90+0.82" | 1.03 +0.91* | 0.76+40.3* | 100.0+24.7* 
4:2:1 1.0141.07° | 2.124+2.98° | 13.56411.9° | 0.02+0.82"° | 0.01 +0.91° | 0.03+0.3° | 100.0+24.7° 
6:2:2 | 2.8941.07° | 2.114+2.98° | 15.88411.9* | 0.5740.82* | 0.47 +0.91° | 0.27+0.3° | 88.89+24.7° 
5:2:2 | 4.3341.07* | 3.124+2.98° | 16.77411.9* | 1.07+0.82ab | 0.87+0.91*° | 0.57+0.3°° | 100.0 +24.7° 
10 cm 
6:3:2 | 3.22+1.07° | 1.05+2.98° |20.244+11.9ab | 1.33+0.82ab} 0.97+0.91 | 0.48+0.3ab | 100.0+24.7a 
3:2:1 | 6.22+1.077 | 1.4042.98° | 18.424+11.9b | 1.97+0.82a | 0.9340.91 | 0.36+0.3b | 88.89+24.7ab 
5:2:1 | 3.2341.07b | 1.68+2.98° |23.344+11.9ab | 1.67+0.82ab} 0.91+0.91 | 0.52+0.3a | 88.89424.7ab 
4:2:1 |4.67+1.07ab | 2.3742.98a | 28.01411.9a | 1.05+0.82b | 0.90+40.91 | 0.57+40.3a | 100.0424.7a 
6:2:2 | 3.67+1.07b | 1.8642.98b |22.01411.9ab | 1.47+0.82ab] 0.93+0.91 | 0.51+40.3a | 100.0424.7a 
5:2:2 | 3.6841.07b | 2.7842.98a | 18.28+11.9b | 1.04+0.82b | 0.93+40.91 | 0.41+40.3ab | 66.67424.7b 
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12cm 

6:3:2 5.3341.07? | 8.33+2.98* | 20.06411.9? | 1.27+0.82* | 0.93+0.91* | 0.49+0.37 | 100.0+24.7* 
3:2:1 5.56+1.07a | 5.5142.98* | 14.68+11.9° | 1.56+0.82? | 0.9340.91? | 0.43+40.3? | 77.89424.7° 
5:2:1 3.8941.07° | 3.76+2.98*> | 13.90+11.9° | 1.43+0.82?° | 0.9040.912 | 0.24+0.3 | 88.89424.7% 
4:2:1 3.78+1.07° | 2.88+2.98"° | 18.89411.9% | 0.61+0.82° | 0.9740.91? | 0.24+0.3° | 77.78+24.7° 
6:2:2 1.6741.07° | 1.73+2.98° | 10.44+11.9° | 0.60+0.82° | 0.41+0.91° | 0.26+0.3° | 66.67+24.7° 
5:2:2 1.3341.07° | 1.11+2.98° | 16.52+11.9* | 0.60+0.82° | 0.03+40.91° | 0.26+0.3° | 77.78+24.7° 

Pot size and soil ratio for M. stenopetala 

8 cm 

6:3:2 0.7841.1° | 3.6642.98° | 44.15+411.9” | 0.82+0.82° | 0.45+0.91> | 0.84+40.3" | 97.33+24.78 
3:2:1 0.93+1.1% | 7.4842.98” | 30.55411.9° | 1.5140.82° | 0.76+0.917> | 0.51+0.3° | 54.13+24.7° 
5:2:1 1.0141.12 | 9.4342.98 | 50.94411.9% | 2.48+0.82? | 1.26+0.91? | 0.51+40.3° | 100.0424.78 
4:2:1 1.0141.12 | 8.84+2.98% | 49.16+11.9% | 1.81+0.82° | 0.92+0.912 | 0.52+0.3> | 100.0+24.7° 
6:2:2 0.8941.1° | 9.6842.987 | 30.36+11.9° | 1.81+0.82° | 0.83+40.91*" | 0.46+0.3° | 55.56+24.7° 
5:2:2 1.0141.12 | 5.4142.98® | 44.15+411.9 | 0.81+40.82° | 0.43+0.91> | 0.53+40.3> | 100.0+24.78 
10 cm 

6:3:2 1.0841.1° | 6.05+2.98 | 20.104+11.9* | 2.0940.82* | 3.4840.91* | 0.5340.3" | 99.86+24.7? 
3:2:1 0.8341.1° | 7.23+2.98 | 14.67411.9% | 1.67+0.82° | 1.29+0.91° | 0.47+0.3% | 100.0424.78 
5:2:1 1.0241.12 | 6.12+2.98 | 13.90411.9 | 2.77+0.82* | 1.37+40.91° | 0.44+0.3% | 100.0424.7° 
4:2:1 1.6741.1% | 6.85+2.98 | 18.89411.9* | 1.73+0.82° | 1.30+0.91> | 0.56+0.3" | 100.0424.7° 
6:2:2 0.6741.1° | 7.17+2.98 | 10.44+11.9° | 1.87+0.82° | 1.3140.91> | 0.5340.3? | 66.67424.7° 
5:2:2 1.014+1.12 | 7.79+42.98 | 16.52411.9 | 0.57+0.82° | 0.4740.91° | 0.08+0.3° | 100.04+24.78 
12cm 

6:3:2 1.1341.1% | 10.73+2.98* | 52.28411.9 | 1.65+0.82* | 1.24+0.91? | 0.76+0.3" | 100.0+24.7° 
3:2:1 0.7441.1° | 13.3042.98| 51.05411.9” | 0.81+0.82° | 0.61+40.91° | 0.36+0.3> | 95.59424.78 
5:2:1 1.0141.1% | 10.61+2.98* | 46.33411.9” | 1.57+0.82? | 1.27+0.91? | 0.81+40.3" | 100.0+24.78 
4:2:1 1.1141.12 | 4.5742.98" | 63.53+11.9% | 1.56+0.82? | 1.27+0.91? | 0.81+40.3" | 100.0+24.7° 
6:2:2 0.6741.1° | 7.43+2.98® | 35.74411.9° | 1.56+0.82? | 1.2640.91? | 0.81+40.3" | 66.67424.7° 
5:2:2 0.8941.1° | 5.8942.98° | 38.444+11.9° | 0.93+0.82° | 0.83+0.91° | 0.59+40.3> | 100.0+24.78 

Pot size and soil ratio for G. robusta 

8 cm 

6:3:2 |16.6741.07a) 5.24+2.98* | 18.30411.9 | 1.63+0.82 | 1.37+0.91 | 0.84+0.37 |77.78+24.7abc 
3:2:1 |11.6741.07a|] 6.6842.98* | 21.64411.9 | 1.8740.82 | 1.7740.91 | 0.58+40.37 | 100.0+24.7a 
5:2:1 4.67+1.07b | 4.6342.98” | 20.67411.9 | 1.5140.82 | 1.4740.91 | 0.31+40.37 | 100.0424.7a 
4:2:1 5.6741.07b | 4.44+2.98 | 17.51411.9 | 1.51+0.82 | 1.47+0.91 | 0.3140.37 | 33.33424.7c 
6:2:2 | 2.3341.07c | 2.33+2.98° | 17.67411.9 | 1.52+0.82 | 1.46+0.91 | 0.31+0.37 | 44.45+24.7bc 
5:2:2 | 2.8941.07c | 2.51+2.98° | 20.01411.9 | 1.9740.82 | 1.91+40.91 | 0.62+40.37 | 88.89+424.7ab 
10 cm 

6:3:2 15.33+1.07 | 9.69+2.98* | 26.02411.9° | 2.6340.82? | 1.63+0.91 | 0.63+40.37 | 66.67+24.7° 
3:2:1 11.0141.07 | 7.4142.98* | 24.79411.9° | 2.6740.82? | 1.63+0.91 | 0.63+40.37 | 66.67+24.7° 
5:2:1 14.01+1.07 | 4.6242.98 | 35.67411.97 | 2.3340.82? | 1.62+0.91 | 0.23+40.37 | 100.0+24.7* 
4:2:1 10.01+1.07 | 2.47+2.98° | 34.82411.97 | 1.5140.82° | 1.06+0.91 | 0.49+40.37 | 100.0+24.7* 
6:2:2 10.01+1.07 | 3.05+2.98° | 30.66411.97 | 1.4140.82> | 1.11+40.91 | 0.49+40.37 | 100.0+24.7* 
5:2:2 10.01+1.07 | 2.98+2.98° | 21.05411.9° | 1.3740.82° | 1.03+0.91 | 0.47+0.37 | 66.67+24.7° 
12cm 

6:3:2 10.0141.1? | 0.7342.98 | 22.95411.9 | 1.6740.82? | 0.93+0.91* |0.3940.37") 77.78424.7% 
3:2:1 11.5641.1? | 0.7342.98 | 22.60+411.9 | 1.23+0.82* ) 0.93+0.91* |0.5140.37%| 55.56+24.7° 
5:2:1 10.8941.1? | 1.0942.98 | 26.65411.9 | 1.23+0.82*° | 0.26+0.91*° |0.49+40.37”| 88.89424.7% 
4:2:1 11.1141.1? | 1.6442.98 | 24.47411.9 | 1.23+0.82*" | 0.96+0.91* |0.5340.37”) 77.78+24.7% 
6:2:2 15.3341.1? | 2.7342.98 | 26.44411.9 | 1.71+40.82* | 0.41+0.91* | 0.82+0.377 | 100.0+24.7* 
5:2:2 9.8941.1> | 0.5942.98 | 24.89411.9 | 0.03+0.82° | 0.03+0.91> | 0.02+0.37° | 100.0+24.78 
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CONCLUSION 

The present study showed that the growth of A. indica, 
Cordia, Moringa, and G. robusta seedlings was 
significantly affected by pot size and nursery soil 
mixture. From the results, it can be concluded that 
both pot size and growing media had a significant 
effect on the growth parameters of A.indica, Cordia, 
Moringa, and G. robusta tree seedlings. Besides, the 
result showed a significant interaction effect between 
pot size and growing media. In the case of A.indica, 
and G. robusta seedlings grown in the smaller pot 
size and large pot size were comparable to many 
parameters. In the case of Cordia africana and 
Moringa the larger pot size had significantly higher 
root length and root-to-shoot ratio. Therefore, using a 
larger pot size is preferable compared to the smaller 
one. However, since the study area has a shortage of 
rainfall using a 10 cm pot size would be 
advantageous. Accordingly, the 10 cm pot size is the 
optimal size, and hence it is recommendable to use in 
the nursery for raising tree seedlings. The study 
results showed that there was a significant interaction 
effect between pot size and soil mixing ratio. For the 
soil mixing ratio of A.indica, Cordia africana, 
Moringa, and G. robusta, using the 3:2:1 ratio gave 
better results. However, the soil mixing ratios of 6:3:2 
followed by 5:2:1 for a pot size of 8 cm and a ratio of 
4:2:1 for a pot size of 10 cm are found to be 
appropriate for growing seedlings of A. indica, and G. 
robusta. 


RECOMMENDATIONS 

Thus, the growth parameters in smaller pot sizes were 
enhanced when the soil mixing ratio was 6:3:2 for 
A.indica, Cordia africana, Moringa, and G. robusta 
seedling growth. However, in larger pot sizes for 
Cordia africana and Moringa, the growing medium 
of 3:2:1 gave the highest growth parameters. In the 
same larger pot, the growing medium of 4:2:1 might 
be appropriate to raise seedlings species of Moringa 
in the nursery in the case of Fedis district. Since 
seedling growths and development parameters of 
A.indica, Cordia africana, Moringa, and G. robusta 
were affected by growing medium and pot size. 
Therefore, further research should be directed toward 
assessing the effect of different substrates of high 
nutrients on pot size along with a study on seedling 
survival after transplanting in the field condition. 
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